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Abstract of JP2001 250551 

PROBLEM TO BE SOLVED: To provide a positive electrode active substance for nonaqueous electrolyte seconc 
cell consisting of lithium-lacking manganese layer composite oxide of a capacity higher than that of a former lithii 
manganese composite oxides having a spinel structure, and of a tougher cycle resistance in at temperatures higt 
than that of a lithium manganese composite oxide having a layer structure. 

SOLUTION: The positive electrode active substance for nonaqueous electrolyte secondary cell is composed of a 
manganese composite oxide containing lithium of the formula in a composite oxide, having a layered crystalline 
structure expressed in a general formula of LiM02, where, M is a manganese composite oxide containing lithium 
manganese as main element, and a part of lithium in the general formula of LiM02 is lacking in the proportional 
composition and a part of manganese is substituted by another metal element. The manganese composite oxide 
containing lithium is expressed, as in the general formula of Li1-xMn1-yMy02 and is composed of a manganese 
composite oxide having a layer form lacking lithium of a crystal structure, that regulates orderly a lithium loss x ar 
substituted amount y for the metal element of Mn site, where a lithium loss x is a rational number in a range of 0< 
and a substituted amount y for the metal element M of Mn site is a rational number in a range of 0<y<1 . 
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mm* tun^ h<o£m5mwzmy%wmi>idfe& 

[0 0 17] $b('fc *§gnj!('^€.#7K«f§?M— 

Sct5C — IfeiL i M0 2»'*WSL i CO— g|5A^J± 
fflfi£A^b^iJ«JfC^tlL, AO, Mn©-g|5A^!lco^JS 

^^-g-Ht^Yt^A^-I^L i i - x Mn i _ y M 
y 02-5T^4o$n, l J^AMi*xA^a/'bj;b 
(x = a/b) TS4o$n, a43«fctlfb*t&^ l^OiL 
3 0 CO g»5> S»ituySrt?* 0 AO a < b C0|H^$ 
^fe-f t*(d x C0^^M§A^± 5 0 AO U ' 

^AMSHIxjftJO. 0 3<x^0. 5T*0, Mnit 

hCO^M^MCOH^»yA«c/dlt (y = c/d) 
T^fc^n, c43i;t/dA^ 1 3 OCOg^A^ 

t>M-£nrc$(.-V$> <0 AO c < d ©HfiSSStifc-r y 
50 <ra&38&9iffitfi± 5 0 AOM nlK h©^JS 
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7a*M©SHfeSyj&«0. 0 3<y^0. 5T&0. £b 

jis xtMnt'f h oy&ffimmym y zt&m v/dtm 

#BSS:^nr* U ^A^ffiv>#>JB^£B&b1&«fc 0 
75:0, mte&J&iMMffCo, Ni, Fe, A I, G 
a, In, V, Nb, Ta, Ti, Zr, CeO^SA 1 

An?£*. 

[ooi8] ^stc^/t. &m$izm)&wyi<rimn~ 
xmmmmmmiz*$^T& mm 9 tc^bTv * 

mn&fi zmmfotz '/mi u ao . Mn© -"mmn&m 

#>*I£Ji4^W^jM3e5£L i i - x Mnj-yM 
y O 2 - Ti&b 2 4'L U f^A^il x A* a /bJ;t 
(x=a/b) -CM^tl. a43j;m>A*&* 1 &t^U 
3 0 CO fil ZM*ntz%ce$> V AO a < b 
i/cttftC x CO^J^M^^ 5 %Rl*JTdo (9 AO ' J 
f^^llx^O. I<x<(). 3 STfeO. Mn+f- 
Y h^>^^MC0»lly^c/d l:fc (y = c/d) 
TS&b £41. c 43 JcLK'd A*ft* 1 m * L 3 0 CD|i] VBlifr 
%W£ntd&X'3b 0 AO c < d y 
CD®iJ^f#K?rf)S± 5%J^*|T£0AOMn+J-1" l-GO&g} 
7i^MC0j(itl&lyA J 0. 0 3<y^0. 5T&9, £6 
Kl> Bf^PTCtttM 5 A* 6 ^ 0 . 2 T$> -5 d; -5 ' J ff- r > A K 
■im xiMn -tl" f I- o^gJcSiSf^S y £$ijj99 LfcjgiSi 

& 0 - imjyfeJ«7C^MAf>J5: < <h t> C r t>CD 

[oo i 9] 4c^K:^*^*W®r^®i!itt. m 

J#m l 0 USStffi UTl »S «fc 5 tel. —feCL i MO 2 (C143 

i oy^ijjfflffl^^mmfttz'sfflu ao. 
m^ij^-OA'xm^ytfym^mimitmsHiz&L i 

l-x Mni-y M y 0 2-fi"^fc$n, 'J^A 
M»xA*a/bJt (x=a/b) T^bSft. a43<fc 
tXb A*&* 1 /Sti U 3 0 <DSfm^^jB-£tVft9CVS> K) 
AO a < b ©§8«S:»/fr x (Dms^»f^± 5 
%J^F*]Ta&0AoiJ^^A^ISxAS0. 0 3<x^ 

0. 5T*0', Mn-tM - h<D&JK7S£M<Z)g&EyA*c 
/dj£ (y = c/d) TS4D$n. c43d;tfdA*&^ 1 

L 3 0 ©g^cA^ e»S*n7tmT* 0 AO c <d © 
Hfi5£*fc-f£#K: y <Diaa&afflBt>*± 5 0 
AoMnl^ h£>5feP7G^M©g&ttyA*0. 0 3<y- 
^0. gSPPR£f£S<5A«<5^0. 2 

T&SJc^U^A^lfixiMn+K h<7>&S7GSg 
$»y SIWWbfc3ISiM«t*^rrs U ^^A^>if 

1, Fe, Al, Ga, In, V, Nb, Ta, Ti, 

Z r , C e co-3 %A> ZMtntc'PteK £. % 1 ffl£LLA> 6 
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t>fr zm$nfzm$&M:mzm^fzhcDtLfzz.t$:z. 

<tS4flS<tLTl»5. 

[0 0 2 0] ^UT, *5gQJ!tC#^#7Kffi<??m^'^ 

?i!itc:43^-aa, gfci&Hi .i izm$.isT\,^£.oi,z. hr 

iCL i M0 2l**3tt£L i CO--g[5A^l:b|lj!j5£A^»FJ 
AO. Mn(D- WM\L^iM^mxmMflimz 

/6» fl3$JA*--fl£r£L i i - x Mn i- y M y 02-«TS 
to^-tL U5"-^A^tftSxA*a/bJ± (x = a/ / b) T 
a 43 J;I/b A*&* 1 •> L 3 0 © lil^^Sc/^ 6 
m^-£tUt9CV$> ") Ao a < b cof^«:p7c-r <t*; t x go 
«g3»J*± 5 %W>|T3& 0 AO' J A^iBfix A« 
0. l<x<0. 3 3T#9. MnlM h<D&IK7c5(IM 
©i&mSyASc/dJt (y = c/d) T^toStl, cfc 
dctfdA*&* i Zi^L 3 o <»mmfj^MZlT/d8ci?$> 
0AO c < d 0Wfc£*fcfc-r<t#K: y co*fljjic«PSiA^± 

5 xmHVUd V AOM n it-f I- <DMZ^M<Wm& V 
W A<0. ()3<y^(). 5T'$.0. ^^(3. B£^)j!tl:iS 
A^ ^ 0 . 2 T&Z><k-o V^O&'xmMx tM 

a«^ ^^^^se^ct o & 'j , sa*sm>c 

S-MA^i>^< tfcC r 'J5'- r '7A^Mx-'>*"> 
[0 02 1 ] 

Kgl^cDfl^] 1'1'ONaC I mMOigm, (CCTMH 
i» ^Jffijc*. OJaBSS) (C43^T. mtf. NiOcoj;-^ 

»«?{b»refaies<o< 1 1 i>atbik:n i BtKsRSi 

IWijIt'L iM0 2 : lfi^fb!8l (MttN i, Co, Mn) 

f3f. IKSB-Mng-lSflB-L i Ji-gj?^J®-Mn/i 

e>(C^M5c^A^El-^l( (IS) jW£Bija«jK3iS£fcMA, 
«36il#liSS# LTV 
[0 0 2 2] C©J;^tlNaCl WMO&&£m&ffi& 

40 l i uo2m^mimmm\zmm.vtzmwT!^t.n 
®,«tez\o)mmteffiimzmBL. mwmm 
l i Mo 2 mBmtmMo^ B ^ay^<DmK>m^^ 
2>7LZ,t. mwmii. iM0 2«^swi3»iaMoyD«> 

^ [MO] £L i OrfUy>? [L i O] A^iSfC^Oil 
?nfc [L iO] [MO] ^ny^<o«r)iIbk:«fc»5«| 

[0 0 2 3] -td-T, : 6aai^nTV^±hU^AV> 
>i6f bfl»N a2/3 Mn02 Olg^jt{3r)t, ^T. 
d©^D y ^m^Mm lT#i?> t . N a 2 / 3 M n 
50 0 2 « [Na 2 /30] [MnO] tmfrFZZtfin? 
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[0 0 2 4] Zi'lte [NaO] [MO] 7'0 7?i:»t 

& [Nao] y°ny ?^(DN a&mm&mwimzxim 
>mi-mim%m'd\2&z> z ummv$>& z <t &mt 

T£fc©T&£. d©3#S$& [L i O] [M 

O] ■7'n'.y^«gJlD-m' [L i O] yn-yZ^CDL i 

£ffim%mmz'/3®2i£% z t tcj; d , r^ji^Bi' 

*fifliX**£&»3#XJJ^p£. $6K, 36*. tin 
flsWKL i+K h.tMntM' l-©is^tt/h$<< [M 
O] Zfu y ^iZ^^%m^ZZ(D%'^UT&M'C^^ 

[0 0 2 5] Lrt>U ^CDJ:^f«jJPtW»t^)^ U-f- 
^Ar^'^lkCQil-feW^i ^TffimT&fcMZte* {'JA'A. 

w&z^&mzimtJLmsi&ik&'Mv&M n osawrc* 
Mt~ [mo] -yDy^^'OTMSr^s-e-^F^cet,^/^ 

[0 0 2.6] 8 7 0 7 4 J ^fd^-Set? 

Kl. -fb^iCL i M n j - y M y 02-d (MmW&L 

HM-t£coini.i-ttigi sns/A #£. gsysj^ • F-e©te?a M 
■\rttm*>trtz<<>fctt>. mz. wmpevymMrt-'Mzm 

Co 0 2 7] 4fnl<»f^->^^S-is-^j*{c:^v»T 

[0 0 2 8] ±j£<P»gHf*Hc£r*ir. Z(D7*Uy2m 

NaCIILi 3djWttStS»fb«JL i i- x 
Mn02ttai 1-xO] [MnO] ifffizirrSCi 

fiiT*zzo z<D$k. v^o2±'jmm*tfm\mz!Km-? 

Um*>tiZ. m*£ 'J^AXMxte, 1/2, 
1/3, 2/3, 1/4, 1/5, 2/5, 1/6. 
, 1/8, $fi&*5Jfln?*«5. AS. 

&R^T3SB!l«l;:WfcLfc [Lii- S O] [Mn 
i- y M y O] tt»-5^ny^#fi2WfRlirP*0, m 

M> x=l/3, y=l/2®<h# [L12/3O] 
[Mni/2Mi/20] tV^7"n^^Sjg^^TtlT 
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M=N i ©t^OnlS&SYfc^BstLT, Li 
2/3Mni/2Ni 1/2 0 2/J s #^iT. ; S)o 
[00 2 9] C CDJ: -5 &£5gFfiBtRL- i M n O 2 J&jEBI 

— IK&L i 1 - x Mn i-y M y O 2 - 0 "T^fe 

sn, u^i»^<!fflfix/j^aagcT*o, a/b 

it (x = a/b) n&^Tfbrf&Z 1 

l 3 0 ©a«ggc3&\e.je£*ifc«rc* 0 /^o a < b CDPM 

/fl •^'J5"- r >A^M!lx/jS0. 0 3<x^0. 5T350. M 
c/dJt (y = c/c!) Tt^Sn, cte&XSdifi 

<ci (D\m^mtc^-t.mz y oo^ujKgegyjiiifs/j^ ± 5 %jyj*i 

TSO/iOMnt-f hW^MycJSMCDfaMl'cy/J^O. () 
3<y^0. 5T?#>0, $£fcdin*.T, B^^J;tffi(5 

J: 0 , ^ J l/MC&i. fiie*ORIWig 1 1 5"- C A 

n^rMM n <; ^-o A-?nm a f mimmm &m i j . 
[0030] t^-s, ^pj]T«. 'j^ r J7A-r*>o 

-^ISiCL i i-x Mn i- y MyO 
n, L i ©MfiiJW^^iffix/^O. 0 3<x^0. 5T 
* D . Mn+M* h ©&)S3r#MC0MiJLl^Smft y A« 
0. 03<y^0. 5T7&D, $ e.tri)P^T, 

n ^ < ji^^7C«-*3^^jlliM^M7C*© -5 -&^>^ e»S 
^a^>^<i:fc lffl£th/j^^:0, U^A^Mx 
£MnU--f h<7)^«7C*K«y^Wbfel£S#IB^ 

[0 0 3 1] d^T, U5 : -^AMlSax^0<x<lCD 
MHrC*S (i^taoTHO. l<x<0. 3 3. 

0. 0 3<x^0. 5T?*S) J;^{c:L 

tl i <Dttmwzmkv^T<te%m%iifc%(D-m 
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CO 0 3 2] Mn+M bcD&m7mM<Dmim,y 

70U)<y<l©#H!!re3i)^ (miklZ£-z>Xte. 0. 0 
3<y^0. k^ZUXl^tf. ^M^HtM 

[0 0 3 3] 5*6K:> 'J ^£ AX^BmxrtSJ;Sefffi£^rTr 
&^)©T-£>-;.>Ta./'bJ:b (x=a/b) T?Sl^$na*5 

CXb rt* I J; 0 < , 3 0 .J; 0 ^ < UZ> £ 

L i 'x^^liPc/jH^>^Wt$n^<&0, I VfJ^J i 0 

[0 0 3 4] $<=.{;: Mn+h-f hW^M^MCQify; 
t&g y Wm&<@T?> hCD~C3o-:> Tc/d J-t (y=c 
/cl) ""esfeb^tl. c -fcJotfd I ft^L3 0 CD |;| 

^Itfn/ciSreafe Oj&O c <d cO|J^&jifctT& 

3 () «t o fc** < t M5^ffffiBW>«ftiR7i* -WMEfflf 3 

[0 0 3 5] zziz, ') 5^ a wmkx <D®mmm/j* 

[0 0 3 6] ^btC^Tc, Mn+K h©^S^c-SMCDiE 
^y ©8U5^BN0j&«± 5 %£U*re&£ J; 5 C LTl 
A*, i CO y ©fflj£^gfe^± 5 % J; o fc*^ < &•& <t-h 

[0 0 3 7] S&CiSfc, BS5fPF3St«(5AJ5^0. 2 
T?*S«fc-5K:l/tt>S*l. ^©^^F^J;bft5^0. 2 

"TV M^<t&£4re£F£ U < 
[0 0 3 8] ' 

mw<Dmm<mmi &mmiz£z>L \ xm^ytrym 
nzmmmmmmmrFvffi!fcTz>j:m*mm-$-z> z. t 

[0 0 3 9] Z.<Dot>. V>#>fb&*£LTtt, mm 

zzmt-^yffy, ik^$£=m\??y-fty, s&fbn-? 
ytfy, r-Mnooa mr?>#>. fflm^yf? 
y, wm?>tfy%°&m^z>z\£-t)rv%z>o -tux, z 
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©V>#Mb&^*<Wi3l&&«0/ lHOOtfm 
*yffiV& 0 . * <=> (C#f £ L < « 2 0 ii m^T/W^T 
*S. d*Tte v >#>f b^<^SB^**:£V 

Mbftf^ U J-O Afb£*W>KJS>&S6if L < jl< & 

[0 04 0] flick U^-^AYfc^lfciLTtt. JKSg'J^- 
r >A, *if?fbU^A, SBKU^^A. BWt'J^^A. 

aasu^^A^srffli^c^n?^*. -?-lt. 

JO ^<nm±Mffi& 3 0 /x m£rFT& S ^ <h/j^M^ L 1/ \. 
[0 041] $ t>}C. mS&ffltcmitL LTtt. 

«, ^m^mfmmm, mm, #^>mm, mm. 

CO 0 4 2] zH^JfetLTtt. V>^f>ftl=*, 'Jif- 

[0 0 4 3] rLT, ffSKtt, "'^Mb^^iod; 

%m&£j&^&Z1tMZM s bmisT\ t *Z>. Sfc, -co 

[0 0 4 4] ^ttfiifJ*ig|Sa!^Tff -SjgJSj&t* 

*Oj&*A<, »tb<ttl00p pm^TiTSCD^ 

[0 0 4 5] m^cX^&itl 1 0 OTCEtTt-r*®*^ 
<. j?SU<te9 5 0'COT£T"&©a«Slr\, ^-l^T. 

1 1 o o t c^@^^igST«^»t^b^-r<^ 
-5>o Mfi»#p B ^i~4 8^mi-r^©^<, » 

5(9 aaBSsfx^TfesirJ. 
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• [0 0 4 6] \i^OUt^^>iiyit 
&falKZflg!Bmz. -a^ifcim »SK(tt-#y 

^C0*-«3«JIJT * d <t JC«fc 0 . «iEl^BR§[C0K^ 

MS«0. 0 5-1 0%T*0, fftKttO. 1~2 

[0 0 4 7] *^fc«fc-&5(kzk^«?fS--^®l!«c:*^ 

nfeffiffln/flrtfaBo. i&md^a, u^a 

iMi, SnSiO 3 . m<T)&mtt\3&l, LiCoN 
2 & £co&Rttfblfc mMiWsi E&ffli,iZ>ziifirx 
-£ L"C, j^«W<tLTtt, n— 

[0048] i-LT, 'HiS?fR<!: UTtt, 'J^^AJiS:^ 

m&t. u w/miMzmm ut^^mmT^ z urc 

£/c. '^StLTtt, L i C I O4, L i As 
F«, LiPFo, L1BF4, L1CF3SO3, L 
i (C F3 SO 2) 2 N&£ti£|^|«>fcC0&ffl</>-5£ 

[004 9] tW^ttxn ;f#(asM>E5^'i/j;^/A 

tj— k«, 7^ h>s, x— ^lumuE/jmvr % 

h ^5"-^X^U*— h, 1, 2— y^h+v'X 
1. 2-> J Xh4 1 ^X^>, rl-7tKn77 

>, 1, 3—i**W7>, r~ y'^n-y^ Y-yts.E.0) 

mmzm&h v < « 2 sag&utii^ l-ob i^ci^ 

tiO. 5-2. OWJ^hMLTffl^S^m 
[0 0 5 0] ±|E®fl!«C, ±KWSK&S5$FF7 h U y 

px h u )v, jj? u 7 y-f ktfx ij r->^ i? v ^ c: 

[0 0 5 1] IEatHS®®ISI»±<Z)fcj&®1r/ , « 
u— 9— <b&n?€r, -fe/\°i/— ^-c^jiUT 
te, #'jifP>, ^)y°u\^vy, ±.)iu—7,teE<D 

[0 0 5 2] 
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i MO 2Tf^$n*JBt>®M^ffifi*^-Sffl^b 

(, M75?M n ETZ> 1 J ^ OASftT? > 
#>*£SKb8r?*-3T, -jteCL iM02W5L 
i co— ^sjgtb^ifcO^^JHL. #o, Mn go— gfr0 5 ft!i 

*cox e^Mftas 1 j 7- r > a v ># >m$&{Vto£. o t>K 

[0 0 5 3] fLT, Hfe}<J-I2(CHEi^LTU^J;^{C. 
-HSiCL i M0 2KU3frt-5L i .co— S&5t^ltSfW&5^ ^ 
!U L , /^o, M n co--^|5/j^iUco^S7C#STi'a^$ i'l/c ' J 

^^^-ffc^S-^CL i i - x Mn 
1-y M y 0 2"C#j3tl, U^AMMSx/jnX 
x < I COYf SmCT°$> V) , M n -it-f hCO^jSTcSsMCOfg;^ 

i;y/juxy< i <o^mfXtb^^mm\zy) w& 

Mm xtMn it-f h co^TcitiitmS y Lfelg 

0 ft* -Tb<D i:T« d t Jc T. +f f ^7 ;|^^H: (cfig 

<o fc^ticoM n m*)Tv±sm^miEwmm& 

i^Ci/j^, E<lz. 'J^A^SISxj!|S0<x< 

1 cowiisces t) /joM' n -y- -r h (o&ffijtmM<Dm&m 

y/j*0<y< 1 coWfflicT^S^O-ffliilA'Jtl'J^-^A^ 
MxiM n it-r h O^PiTC^iajMi y L^iS. • 
«S^fT^ 'J ^-^AMi^>#>)«1l«fil%i?Yb#iJ; 0 
12i2>h<Dii Vtzifi £ , ^5-#:llTI:i^tt(cMn7cM n 
^ 'J^^A^-^^iE®gig«<£#SC:<i:^r n 7flg-e^^ . 

[0 0 5 4] S=>fc. st5^<J3fj3icSEf*bT^^SJ;o^C. 

^SCL i MO 2 {343^-5 L i CO— ^nfetfcfflja*^^ 
b» MnCO— ^sft&COAIRTeifTIBttdtUtU^ 
O Atfv >77 >«^IWb4Srt3* t/ »T, fluSB 'J ^ A-^ 

My0 2^s.n, u^-^XN^-j-ifix^aiSt-e^o 

Xa/hVc (x=a/b) T?*^$n. a*J:tfb**& 

A*&3|8Sre*oTc/dJt (y = c/d) xmbZtl. 

0*0 c <d CDl8filS#fct-r«t U t^^A 

^diSx iMn+M' hco^«7t*H^«y SWHLfetS 
■llijg^^T^ U 3^AM«^>#>JlWi-&^fbtlJ: 

n, fi6fe®xt*;M«ifiU5 i '?Av>^f>*'giWHfii«fc 

k> hmmmoM n u ^ Amsm-itmiEwmm* 



) 
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0rtOa<b©gl|&&»fcU Mn+K h©&J5S7cSSM 

[0 0 5 5] gjfcR^4 tCfBlt LTV vg> J; 5 IZ. 

-HKzCL i MO 2 fd^tS L i ©--^^M^b^ 

mfflkW^--ffl£&l* ii-xMni-y My0 2 T*S 
t>2tl. U^A^rMlx//*a/bJt (x = a/b) T 
ifc^il a*3J:rXb/j^^ 1 &^L3 (>©ft#*fc//>b 
®i"ti>tire* o , />o a < b ©IW^i/cT £ £ 
x (Dm)X@&WM± 5 %li(|*jT#> 0. Mn +K h 
5^M©(5HJaBy j&«c /d Jt (y = c/d) "Castas 
n. c *5dcr_£d i &t, \ l 3 o © ft ^c/^ bill-in 

o/jo c <ci (nmm^mtcf t^\z y ©&u& 
u 5^ AXMt? y-)i ymkm.^m\M^ o t> © £ -r 
#w >j -T- oj*®.^mwmmmit%z> - t/rei* . 

<t < iz . x ©ffljsJ3JSWiEW*± 5 %£U*n?& rj . y (Offltf. 
mmt>i± 5 %JBU*iT*-5ctd 'J^A^IKlix tM n 
+H h ©M^^n^Sy L fc^^fiSWT-S 
fecoi Lfcj^b . &&mmtK&.lzmVtM n a-W U 5"- 

[0 0 5 6] $bt3*7t. ffl^HStCfti^LTV^d;^ 
IZ* --JfeSL i M0 2{343tt^L i ©— 8W«SItffiJ5j&&» 
b*raft(^JfiU /jo, Mn©— SW«ftfi©ABi70tl-Z? 

£JI#^b^— J&iCL i i-x Mni-y MyO 

a/b) tgfc^n. a&cttfbrtsg-^ l£e<^L3 0© 

<h^fC x C0Mfi£^ffi)'liSd^± 5 %£U*TC& 0 . Mn+h^f b 
©&JR7G*M©fBtfc*yj&«c/dJ± (y = c/d) 

}£ft;fc3re& 0 j5o c <d ©Wfl6£#tfc-r y ©ffl. 

©^M7c^ffi«y *iWHbfei8ai«iS**rrs u ^ 
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£ < K?!PP^Jtift <5 # <5 ^ 0 . 2 T*-5J:ei U 

ii!Mig^^j-^t)©i Lfc^b, 

Attire* s <t i/ ^ # : u < ttao£3&*/j«*> b $ n*. 

[0 0 5 7] $b(cs^c. SS5B«6CaslRLTl»SJ;-5 
{::> -HKfcSL i M0 2tC*tt-5L i ©— ffitffcmmk/j> 
bSfliJWfC^iL-, ^o, M n ©— SB75sm©^[S7cS-e 

1§Tli«S?»5^H^I- i i -x Mni-y M y O 
2-8 T*mto£tl. 1 1 ff-^ A^MS x t0« a / b J± ( x = 
a/b) Tii^fl, a*J;r/b^r^ 0© 
b^tut^CT?^ 0 ?50 a < b <Omm:ffifc.T 
tmz x ©tM»l'W/jS'± 5 %1Zm?$> 0, Mn h 
©^JS7C^M©S?.atffiy //c /d Jt (y = c/d) "C^ 
^2 n. c 43 J;r/d /jig-^ I ts\ ^ L 3 0 © ft#g&//> bjl 

ttVut^Cl?*) 0 /JO c < d -(omm&ffifcTtmz y ©m 
bjm«3/i«± 5 %^re* o . $ bfc, BJ^ffijt-n n 

m/j%i n ^< m&$mj^$&mw&$oxt&(»o *> 
tiz&zjx, ^ <7 ju-tzmmzmti. mk^n^jum 

"J ?-?A7 >#>^^4b#0: 0 t>^S©M nfi?W 
U ^-^ A®im^t^iZ«S^fi^#^ C i/jSnffjgT* 

&&zfmm&mm<D^t>fr'offl£ftfc'Pts.< i « 

.'^ R_t^bteSt,©cLL/c/j>b, S#M-eWM+.(C^i'LAc 
Mntt'J 5"-^ AlI^YbferESfg^Sf C <t7SSBJ 

[0 0 5 8] Sbtlifc. SftjJ<J«7tcSeffiiiU'a^J;-3 
C HRSL i M02l:tlj-|)L i ©— i^*£JtfflJ5lu&» 
ZimmziKMU Mn©-g|^Sfifi©^M?atT 

^mim.^rm^—^;L \ i _ x Mm- y M y o 

U^A^JSfix^a/bik (x = 

a/b) T*b2fL a43J;rXb^^ I7it/^L3 0© 
4? ft»*^jit3:nfc^T^(975oa<b©IIB^rSfcT 

x ©Ul5jc^lW«I/i«± 5 0 j&O U ^ A 

Mftilx^o. 03<x^0. 5T'cfeO, Mn+K b© 
^M7C*M©iMi^ily/)5c/dJt (y = c /d) 

c fefc^Xd **S-* 1 » b 3 0 CD bSH~ 
ntdgCCfo Woc<d ©IS^SSfc-r y ©*Ifig 
aaMB* 1 ± 5 %R|*I-e$> 0 j&OM n ©it-f b ©^Mtc^ 
M©B^«y^0. 0 3<y^0. 5T?*0, 3 5fC, 
^?F^it»<5/)S(5^0. 2T*SJ;-5'J^A^ai 
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m^M7cm^%fp'bm-£nrc / ptx< £*> 1 aeons' 

t£*cDZ f*;W«ig'J ^Av># >IIi§rB^b#jj; 0 *> 
3<X^0. 5T^O^Kitt^Ey^o. 0 3<Y^ 
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[0 0 5 9] ?b(;^c. ffl>tm 8 fdBft UTt 5 

■mm}\zmm*ni&mmmi*)*o&xm*yisyM 

ffiKSfW *iCL i 1 - x Mn i — y MyO 
2-tfX?feb2fL U^-^Xv^lISx/jSa/blt (x = 
a/b) TSfc^n. a&cfc££b/jSfr* 1 &t^L3 ()C0 

1=1 «^/^ ejs* nfc£re& o a < b <mm&Wz.-*r 
t.mz x (Dmi^mhW± s % w<ix#> o />o ■ j ^ a 

^IMffi: x /j* 0 . 0 3 < x ^ 0 . 5 X£> 0 . M n It -f I- » 
&JP5i^M <7>MS y7>*c/dj* ( y = c / c! ) T?m~> 

c *5cttXd /j*&* I L- 3 0 0) ft£Sgc/j> 6 
n/clcX* 0 /jo c < d coiay^$r#S7t-r<!:^tc y co^UiE 
g£$»M7j*± 5%£MX<feO/jOMn+K hCD&JSwsJSM 
©^My/jSO. 0 3<yg0. 5X<fcO. Sg 
#£R£J£E<?/j*tf^(>. 2 X&-3 J; -5 U A^llt x 

<tMnit-f witiffiimmmy 4mm Lfcmmmz 

mt^My(MM^C o , Ni, Fe, Al, Ga, I . 
n, V, Nb, Ta, Ti, Zr, C e (D^^^mH 
ftfc<l>t£< thimU-tA^t^hCDft^ZLHZ^ 

t. zji&femzmtu mt<Dxt"*jummij?-ry 

»C WSS^StM&tfiCo, Ni, Fe, A I, Ga, 

In, V, Nb, Ta, Ti, Z r, CeCDd'fe^^jl 

[0 0 6 0] S&fC*3t, BI*«9taEttLXViS«fc"5 
— flg^L i MO 2 fC^tf-SL i <?>-BWiJ©tfflJd&&> 
S«i(l«W:>5au- A»0, Mn®--ffl5*sfl!!®^SecsllX 

mimzmm^nrcmmmi u =^ou^s^>ny^i 
-tmwmtmi-w&L \ i - x Mm- y m v o 

2-5TS^n. LI^A*S»xj&*a/bJfc (x = 
a/b) XSfoStt. a*«fcafbfJ*S-«r l?ilriL3 0© 
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&Mf&/j> ■& j&St-lfcgrC* 0 tjO a < b ©Bafig^jS&TT 

twc x <Dm$3mm<tf'± 5 %jxi*jx& o wf?A 

i^ilx^O. l<x<0. 3 3TiBO, Mnt'f hCD 
^^M©Sg&J|y7j*c/dJt (y = c/d) X^b 
Sft. c &£.tfd 1 &n L 3 0 <0g#8fc5» fcjgHf 

j-ufcgre* o /jo c < ci <o§a»sj«fc-r t^tc y ©fflj* 

^IttM/J 5 '± 5 % R|*|Xa& O ?iOM n h 0>&ffi>mM 
<mtmy&0. 0 3<y^0. 5X&9. 5bl^ R 
3KFR£tfc& <5/ji(5^0. 2 X$)-5J;-5 U ^"?A.^tHM x 

*?ia 1 J 3-0 ylJ '>'WcnM M^fJ; 0 feiWi^JSWM n 1 J 
^-^A^^fb^IIEigrS^Sr^ £<h7)«iIfl&X& 0 , 
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#'J A^#^^j£®5-#)®^:#^ C i/jJffJfire$. 
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K\ SniR-il'! I 0tN'LH!tbXU-5J;^(c:. — fiSiCL i MO 

/JO, M n ©--^iflUOD^PT^XMPWWC^Si'Ut 

«n» 1 j ^--^ &!Kffi?>tf ymftWAmimw — » 

• iCL i j-x Mn i-y M y 02-(iTS^n, U 
?-Ok>'x%mxifi a / bW: (x= a/ b ) X5&b£fl. 

a-l3J:0"b/j^^ 1 f£^US (XD^m.^'oMiftrzM 

'€$) it) /jo a < b (Dmm^mrcT^mz x (Dmr>$mm 

/jS± 5 %jy.r A lX$> 0 /JO ' J -r-OAXtwiu x 75* 0 . 0 3 < 
30 x^0. 5X^0, MnitY l-co^iSTc^McotifMil-y 
7iJc/dJt (y = c/d) XSsb^n. c*s«fcrXd7»*=& 
^7l^U30 ©i£q»<)^ b;i«n7ci5cX^ 0?5O c < 
cl ©Ba»Sr«lfr <t^C y cO|aug»|iS7j5± 5 % W^iX 
*0AoMn +H I- co^TC^MCDi'S'Mffi y /j s 0 . 0 3 
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o, Ni, Fe, Al, Ga, In, V, Nb, Ta, 
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ftrd?mf)S>bfczt£nz>„ 
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fi» f-, HKSCL i MO 2 f^tt^L i CD— fiBsWS*fflri&& i 
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b7t„ Z. (O^m^i 2 t/cm 2 WMt/mfi 
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[0 0 6 7] Wfflkii ITtt. X^b^7-tf*- hi: 
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fSeSffl^^fc. tLT. t/N"l/-?-tLTia/l?'J7"Pt" 

[0 06 3] LTttS U S Wm&m 1/ \ 

i£@#*5cb?m®#*l^i-BJi. 1 J - H &U5c t> Hi bfe 3 A 
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f3z!i bfe co^TS Bfz^rr. 

[0071] d&ftpy 1 ) im 1 ©ms^j 1 <Dmzmm<D 
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[Mni-y M y O] fC43I/iTx= 1/6. y=l/ 

2 TM= Co©i:t CD^Jfi^jT?a& S. 

[0 0 7 3] 3 ) f£ 1 O^ffiW 3 ©«CSE®« 

L i o. 9 6 7Mno. 5 Coo. 5 O 2 - 's te. IstS' 
XJfi (B^F^M) v/P >y *«S588ei2£& 

[L i 2 9/3 o O] [Mn 1/2 Co i /z O] 
-fcgSTe*. HH8r/ny*«i6iC [Li i — x O] 

[Mn i -y My O] fC43l/^Tx= 1 /30. y== I 
/ 2 TM= C o <DL ±(D$mMV$>^, 10 

[oo74] mmm 4 ) « 1 comum 4 ©HBtcsnisw 

Lio. 7.sMno. 7 5 Coo. 2S02-fl(J, S 
[Li 3/4O] [Mn3/4 C01/4 O] 
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[Mn 1 - y M y O] tt^Tx= I /4. y= 1/ 
4 TM= C o CD£&(D'%lfflii<rV3t>2>» 

[007 s i mum s) si co^ssteesi 5 oMnzmmo 

Lio. ssMno. 75Nio. 2SO2-/5H S£ ^ 

[L i 5/6 O] [Mn 3/4N i .1 / 4 O] 
iffitfiltet*. -«7'D'.'^ffiM [L i j — x O] 

[Mn i- y MyO] Id-tot/ >Tx= I /6 , y=l/ 
4TM=N i 0££©^#IT*&<S. 

[ 0 0 7 6 J mum 6 ) & 1 ©^SffitW 6 C0«HfCSSIit(7) 
Lio. 8 aMn o. 6 7 F e o. 3 3 O 2 - <5 tt. Bfe 
3t'X#4 <K3&R&ltB) &#Jt L&t^P <y 2ffi%m& 

[L i 5/6 O] [Mn 2/3 Fe 1/3O] 
<hSE«T*, -*W^P-v^^B^ [L i 1 -x O] 
[Mn i- y M y O] Ci5^Xx=l/6, y=l/ 

3 TM= F e C0<h £O^Ks0fC&-5„ 

[0 0 7 7] ©OM 7)^1 CO^SKfi^J 7 ©WctMJcGQ 
Lio. 83Mno. 75Alo. 25O2-5H, §£ 
**Jg <B63FR£Jtfi) ***Lat^n-y^«!i^ESa! 

[L i 5/6 O] [Mn 3/4 A 1 1/4O] 
t8B(rx?€r.-HR«n/as/^«i^C: [Li 1 — x O] 47 

[Mni-yMyO] (C43ivrx= 1/6, y= 1/ 
4TM=A 1 0<h#©IHiffi^Jl?a5-S„ 

[Op 7 8 ] (»^J 8 ) * 1 (Dmmm 8 ©WcfStlcCD 
Lio. 8 3Mno. 75Cro. 25O2 — <5te»l8 

[L i 5/6 O] [Mn 3/4 Cn/ 4 0] 
£ISRT?#, HRW^Py^JW&S [L i 1 — x O] 

[Mni-y MyO] l:*HTx=l/6. y= 1/ 
4TM=C r(D£g(DmMWV$>Z>o 50 
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[0 0 7 9] mW'\ 9 ) sfcl' O&fflSM 9 OOWKllBffi© 
Lio. 8 3Mno. 75Gao. 2502-filt i 

[L i 5/6 O] [Mn 3/4 Ga 1 / 4 O] 
tSSffiVZ. -t6fifc/ay{7ffl&& [L i j - x O] 

[Mn 1 - y MyO] tc.toi/'>Tx= 1 /e. y=i/ 

4T'M=G a <D£g<D$m@tV&2><, 

1 0 080] (' : mm 10) x l co^ii^i 1 0 omtzft 

iliKOL i o. 8 3Mn 0. 7 5 I n 0. 2 5O 

[L i 5/0 O] [Mn a/4 In 1/4O] 
chiBItT^. •«l'J-7"P-y^^M [Li j - x O] 

[Mn 1 - y My O] t^3liTx= i /6, y = I / 
4TM=I n(Z)<h^co^/^re*-5,, 

[0081] mirm mn <nmm i 1 ©witc:^ 

f|iJcW Lio. 3 3 M n o . 7 5 Z r o . 2 5 O 

[L i 5/6 O] [Mn 3/4 Z r 1/4 O] 

H8fJtr/0»^ij« [Li i - x O] 

[Mn j - y M y O] fC*Jl/Vrx= 1/6. y= 1 
/4TM=Z rfl)«t^cOI^SSein?»S. 

T 0 0 8 2] (;J»| I 2 ) f?t I CO^QjM I 2 COSJKfe! 
•liitfDL i o. 8 3Mno. 7 5V(). 2 502-rttt. 

[L i 5/6 O] [Mn 3/4 V i/'4 O] 

Hifii^J7'P'y^#KtJC [L ii-x O] 
[Mni-y M y O] {C^oI/->Tx= J /6. y=l/ 
4TM=V<0£€f<OigSIEMT*-5. 

[0083] (sgfi&pi 1 3 ) ^ 1 co^^'i i 3 cowjcae 

fsfcCDL i o. 7, r )Mno. 8 7 5Feo. 125O 
2-6 @£5ftKf« <Bt9SPR£fcfcS) ^%ftL^i^y 

[L i 3/4 O] [Mn 7/8 Fe 1/8 O] 

<ye*rT?#. —mmy~uvi?mm^ cl i i- x oj 

[Mni-y MyO] fC*sliTx= 1/4. y=l/ 
8 TM= F e CD t %<D-$mfflV$>Z>° 

[0084] (^ffi^ij 1 4) a 1 oy$mm 1 4<o4wcae 

®CDL i 0. 8 3Mno. 7 5Nbo. 2 SO 

[Li5/6 0] [Mn 3/4Nb 1/4O] 

[Mni-y MyO] {^*3(/iTx=l/6. y=l/ 
4 TM= N b CD <h^CDHSS^!lT s *Sc 

[0085] @mm 15)^1 (Dmm \ 5©wcib 

ifecDL i 0. 8 3Mno. 75Tao. 25O 
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[Lis/6 0] [Mn3/4Tai/ 4 0] 

-«fty*aypmy£& [Li i- x O] 
[Mni-y M y O] Ht k HTx=l/6> y= 1 / 
4T*M=T a©<i:$CD||J(6#'l"C*^>o 

[0086] mourn i6) i ©ifeffitfii i a oDflatcaa 

ffifeCOL i 0. 8 3Mll 0. 7 5T i o. 2 5 0 

[L15/6O] [Mn 3/4T i 1 / 4O] 

Hll^PyW^ [L i 1 - x Ol 



(14) mH 2 0 0 1- 2 5 0 5 5 1 

26 

[Mni-y M y O] t~:fct^Tx = 1 /6. y=l/ 
4TM=T i ©tfrc^lflfi^jT?**. 

[0 0 8 7] OtSMflJ 1)^1 ©tb^l 1 <DWUZ.ffi\m 
Li 1. oMn 1. 002-fltt. OK*^ 
ItSD Sr^-it L Ad; t, y ^Mt3z!i£ffl t>5t 

[LiO] [MnO] 

<t«m?£> -jia'i'j-yp'y^^iSit [Li i _ x 03 

[Mni-y MyO] {Cl43l/iTx = 0> y = 0CD<ht* 

/6> [0 0 8 8] 
[tfel] 
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511050 AA07 AA08 BA.15 BAI6 BAI7 
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